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ABSTRACT

Our ongoing efforts in heal th
services research have resulted
in outcome-validated medical
practice guidelines for common
medical conditions. These
practice guidelines have been
shown to substantially reduce
heal th care costs while
maintaining quality of care (1-
6]. We have developed a
computerized expert system from
our practice guidelines which
enhances the ease in which they
can be implemented by
Utilization Management (UM)
Coordinators, physicians,
nurses and other health care
providers.

INTRODUCTION

Hospitals and health insurance
companies spend millions of
dollars annually for 1UM
activities and functions.
Until recently, it has been
widely assumed that UM
departments reduce the cost of
hea 1th care without
compromising quality of care.
However, there are few data
found in the research
literature that support or
refute this assumption.
Neither is there data available
that demonstrate whether the
cost savings provided by UM
departments exceed the cost of
their operation. Moreover, the
safety and reliability of UM
activities are not known.
Because of the subjective

nature in which UM activities
are performed and the lack of
formal evaluations of their
performance, there is
uncertainty about the
effectiveness and safety of UM
activities. In this era of
d e c 1 i n i n g h o s p i t a 1
reimbursement ai¶d the emergence
of prospective payment and
managed care, it is of great
importance that UM departments
become more accountable to
hospital administrators,
payors, and physicians in terms
of effectiveness, safety, and
whether the return justifies
the cost of their operation.

MEDICAL PRACTICE GUIDELINES

Unfortunately, of the numerous
guidelines, critical pathways,
protocols, and algorithms in
existence, an overwhelming
majority have never been
validated by examining patient
outcomes (4,7]. Often the
actual effect of practice
guidelines on patients'
outcomes, quality of care,
satisfaction, and health care
costs is unknown (8]. A recent
study demonstrated that inter-
physician agreement on the
appropriateness of hospital
discharge is very poor in the
absence of practice guidelines
(9] or other explicit criteria
upon which to base discharge
decisions. Practice guidelines
may provide the structure to UM
activities, so that judgements
are based on carefully analyzed
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patient outcomes data. If the
effect of UM intervention of
health care costs and patients
outcomes could be predicted in
advance (and later measured),
UM activities may become more
acceptable to physicians,
payors, and patients.
Furthermore, the development
and dissemination of medical
practice guidelines has gained
the support of Congress, the
Physician Payment Review
Commission, the Institute of
Medicine, the American Medical
Association, the American
College of Physicians, payors,
and the public [10]. With this
groundswell of support, it
seems likely that guidelines
will play an increasingly
prominent role in health care
reform, clinical medicine, and
UM activities in the future.
Guidelines that are proven to
be safe and effective have the
greatest chance of adoption by
physicians, other health care
providers, payors, employer
groups, and regulatory
agencies. Finally, the current
movement towards total quality
management in health care will
require that quality
improvement efforts be driven
by objective and reliable data.

GUIDELINES HAVE BEEN SHOWN TO
REDUCE COST AND IMPROVE

QUALITY

As previously described (1-6],
use of practice guidelines has
been shown to significantly
improve the effectiveness of UM
activities when tested in a
rigorous and controlled
clinical trial. Guideline
implementation resulted in a
significant reduction in
hospital costs at Cedars-Sinai
Medical Center when used to
facilitate early transfer of
"low-risk" chest pain patients

from the coronary care unit or
intermediate care unit to non-
monitored beds [2]. Moreover,
UM Coordinators and physicians
using the guidelines achieved
these potential benefits
without compromising quality of
care or patient outcomes [2].
The guideline was later
implemented at Kaiser
Permanente (Woodland Hills, CA)
to test its effectiveness
within a health maintenance
organization [3]. Use of the
guideline by nurses and
physicians resulted in a
reduction in hospital length of
stay of 0.55 days for selected
"low-risk" chest pain patients
[3]. Moreover, this reduction
in length of stay was achieved
while maintaining excellent
patient outcomes when measured
during the hospitalization and
two weeks after hospital
discharge.

TRANSLATING GUIDELINES INTO
PRACTICE

Although there is widespread
enthusiasm for medical practice
guidelines, few have actually
been used by hospitals in order
to reduce costs or improve
quality of care. In fact,
several excellent studies have
documented the failure of
guidelines to produce sustained
changes in physician practice
[11,12]. Perhaps a key
obstacle to successful
guideline implementation lies
within the fact that they are
often complex, detailed, and
difficult for health care
providers to remember.
Investigators have developed
decision aids and other methods
in efforts to influence
physician decisions (such as
hand-held calculators and other
devices), but the typically
busy physician often prefers to
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rely on unaided clinical
judgement rather than expend
the effort to operate each
system [13,14]. Moreover, we
recently completed a study in
which it was discovered that
the actual effectiveness of
guideline implementation
efforts (when performed by
hospital personnel with
competing demands for their
time) may differ from the
theoretical efficacy of
guidelines as reported in
research settings [5]. In this
study of 628 "low-risk" chest
pain patients, who were
classified as either suitable
or not suitable for early
hospital discharge by the
practice guideline, 11% of
patients were misclassified and
89% of patient were correctly
classified by UM Coordinators
{5}. Although the reasons for
misclassification were
numerous, many problems may
have been related to the
complicated nature and
branching logic inherent in our
guidelines. The logic of the
guidelines was difficult to
follow when it was displayed on
several sheets of paper, and
this cumbersome method of
guideline implementation would
rapidly become impractical once
many guidelines for patient
care were introduced in a
single hospital. In addition,
since patient risk status is
often dependent on treatment
with certain types of
medications, and the number of
medications available to treat
any given condition is
continually increasing, it is
necessary to update the
guidelines on a regular basis.

EXPERT SYSTEM

The expert system computer
software is written for both a

Windows and DOS environment.
In addition to housing the
various peer-reviewed practice
guidelines, there are extensive
help screens with up-to-date
listings of various medications
and clinical definitions.
There is also a data base
linked with the system that
allows for tracking and
reporting of individual
patients and groups of
patients. For example, if
hospital discharge is routinely
delayed because of test
unavailability or other
operational problems, these
delays can be tracked and
addressed as part of a total
quality management project.
The output of the expert system
is a recommendation of the
medically appropriate length of
stay for patients based on
clinical risk information.
Guideline recommendations are
supported by references from
peer-reviewed articles which
m a y e n h a n c e t h e i r
acceptability. Moreover, the
user is informed of the sample
size of patients from which the
risk information was derived to
assess the confidence with
which discharge decisions could
be made. The user also has
access to the actual effects of
the guideline on patient
outcomes, patient satisfaction,
quality of care and health care
costs as reported in prior
studies.

EASE OF USE

We hypothesized that through
the use of an expert system we
could display guideline
recommendations in a more time-
efficient and user-friendly
manner. We also hypothesized
that the use of this system
would be acceptable to UM
Coordinators who were
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inexperienced in operating
computers, and could
potentially reduce the
misclassification rate of
applying guidelines. In an
effort to determine the
feasibility of training
previously inexperienced UM
Coordinators to use the expert
system, we studied four UM
Coordinators who were
introduced to the expert system
for the first time. Three of
the Coordinators had never used
a mouse or Windows driven
computer system and one
Coordinator had used such a
system only once in a store
display. The Coordinators
were trained to operate the
system to risk classify and
enter the data from an actual
medical record of a chest pain
patient into the system. All
UM Coordinators were trained in
less than 25 minutes (training
for guidelines other than chest
pain would have taken longer).
UM Coordinators thought that
this expert system would be
helpful for performing UM
functions, would save them time
in implementing guidelines,
would make their implementation
of guidelines more accurate,
and that the educational
component of the system was
helpful (Table I).

TABLE I

UM Coordinators Survey (n=4)
The expert system (compared to
guidelines on paper) is:

Time saving 75%
More accurate 75%
Helpful for education 100%

CONCLUSION

The practice guideline expert
system can enable hospital UM
personnel to classify patient
risk, determine the suitability

for transfer from an intensive
care unit, or determine the
safety of hospital discharge
for patients with selected
common medical conditions.
Immediate access to the expert
system adds to the scientific
rigor with which hospital UM
departments implement practice
guidelines. The expert system
may also enhance the
acceptability of UM activities
to physicians and health
insurance companies, since the
basis of recommendations will
be carefully derived patient
outcomes data rather than
subjective impressions.
Practice guidelines that
complement physician judgement
have demonstrated in multiple
health care settings to
significantly reduce health
care costs while maintaining
excellent quality of care (2-
4 J. We believe that our expert
system may bridge the important
gap between guideline
development and their
implementation in the hospital
setting.
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